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ABSTRACT
This study investigates choice-based learning as a choice between
lecture-based or team learning in a large class at a large university
in a European country. The study was designed as a between-
subjects quasi-experiment where students were allocated their
preferred learning approach. Data were collected for eight
consecutive years (2008–2016). Based on quantitative and
qualitative data, this study investigates the eﬀect of choice-based
learning on choice satisfaction, student selection and on student
learning outcomes. The results show that team learning has a
positive eﬀect on learning outcomes. If students are faced with
the choice, the majority select lecture-based learning. Additionally,
both student groups are satisﬁed with their selected learning
paths but selected them for speciﬁc reasons. Finally, choice-based
learning provides job satisfaction for the instructors of both
learning paths. These results can re-energize the ongoing
discussion on why and how to engage students in learning
activities.
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Introduction
Future employers encourage universities to implement cooperative learning in their cur-
ricula. The ability of employees to work together has been recognized as an important
competency of future accountants (e.g. Montano, Donoso, Hassall, & Joyce, 2001). Pro-
fessional bodies have also emphasized teamwork skills as necessary for successful careers
within this profession (AECC, 1990; AICPA, 2005). However, students in higher edu-
cation do not always enjoy working together and some hate working in groups,
especially if grades are involved. Scholars have mentioned that students sometimes
have negative feelings about group work (Brooks & Ammons, 2003; Julie Yazici,
2005; Opdecam & Everaert, 2018) that can lead to dissatisfaction with the course. Fur-
thermore, whether cooperative learning will be successful for each student is question-
able if some of the team members do not like to cooperate or are not willing to put forth
their best eﬀort.
Consequently in this study, students are oﬀered a choice in learning paths (i.e. choice-
based learning) as an alternative to the ‘one-size-ﬁts-all’ approach, in which all students
have to attend the same types of classes. Choice-based learning is consistent with the
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movement towards greater autonomy in the workplace (Lewis & Hayward, 2003). Stu-
dents are only rarely given the opportunity to choose between learning activities in
higher education (Frymier & Shulman, 1996) but are faced with multiple choices when
they enter the work ﬁeld. Increasingly, graduate students enter organizations where
empowerment, self-determination, and self-management are indispensable (Lewis &
Hayward, 2003). Similarly, in the psychology literature, self-determination theory
(SDT) has been described as a promising theory to study the motivation of people at
work (Ryan & Deci, 2000). Recently, the principles of SDT have been brought into the
ﬁeld of education to study the motivation of learners (Aelterman, Vansteenkiste, &
Haerens, 2018; Liu, Fang, Wan, & Zhou, 2016). In SDT, the concept of autonomy has
been determined as one of the three basic psychological needs that can be fulﬁlled by pro-
viding a real choice to individuals. Studies on the potential negative (and positive) feelings
of students toward cooperative learning in accounting have not involved feelings of auton-
omy, that is, they involved situations in which the instructor decided that the students
should either conduct group work or attend lectures. In the current study, the students
are given the opportunity to choose between team learning (group work) and lectures
for the tutorials of one speciﬁc course. Therefore, the ﬁrst RQ investigates whether stu-
dents are happy with the selected learning path after they go through the tutorials in
the format they have chosen.
By providing students a choice between lecture-based and team learning, only students
who want to cooperate will subscribe to the team learning setting. Students who want to
learn autonomously, at their own pace, and who might not be a fan of working in groups
will select the lecture-based learning. But how many students will choose team learning
and how many will choose lecture-based learning? In previous studies on cooperative
learning in accounting, students were rarely allocated the real education context of their
choice. Hence, the second research question (RQ) of this paper is to investigate how
many students will opt for team learning and how many will select lecture-based learning
in a context in which they can choose one of the two.
Finally, previous studies in accounting education have addressed the learning out-
comes of students, comparing team learning with other types of instruction formats
(e.g. Clinton & Kohlmeyer, 2005; Gabbin & Wood, 2008; Lancaster & Strand, 2001).
Some studies found a positive eﬀect (e.g. Hite, 1996), while others found no eﬀect on
learning outcomes (e.g. Ravenscroft, 1997). However, not many studies have addressed
(as far as we know) the diﬀerences in learning outcomes when students were provided a
choice and were allocated their choice for the whole semester. Moreover this setting is
quite unique, because there are no credits involved with homeworks or team projects.
There is no product that has to be delivered by the teams and there is no team assess-
ment among peers. Also in the lecture-based format there are no credits involved
throughout the semester. Hence, the third RQ is whether there is a diﬀerence in learning
outcomes between team learning and lecture-based learning when each individual
student makes a choice at the beginning of the semester, knowing that the tutorials
are not graded.
To answer the research questions, this study investigates choice-based learning as a
choice between two learning paths in an on-campus teaching setting for a large class
at a large university (600 students) in a European country during eight years (2008–
2016). The choice between lecture-based learning and team learning was provided for
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the tutorial sessions of an advanced ﬁnancial accounting course in the ﬁrst year of the
undergraduate programme in (business) economics and business engineering. The
choice was introduced at the beginning of the semester and students subscribed to
one of the two, remaining in the same learning path for the nine weeks of the semester.
Team learning is a speciﬁc type of cooperative learning that requires an acceptable
investment of time and energy from the instructor while inducing active learning by
the students. The core issue in team learning is that students learn not only from
their own experiences but also especially from those of their colleagues (Ickes & Con-
zales, 1994). Lecture-based learning is the dominant pedagogy in higher education
(Lambert, 2012; Lee, 2009) and is considered favourable for transferring knowledge
from instructor to student (Kirschner, Sweller, & Clark, 2006; Sfard, 1998). In addition,
it is a cost-eﬀective knowledge acquisition method, which explains why it is the most
popular teaching format in this setting (with low tuition fees and in publicly ﬁnanced
universities). This study implements lecture-based learning as an interactive lecture
style for the tutorials. The instructor invites the students to participate actively by
posing questions but also explains the material step by step and elaborates on how
new topics ﬁt into previously acquired knowledge.
The need to know more about choice-based learning in general and about providing a
choice between team learning and lecture-based learning in particular responds to the
international call for promoting student engagement in learning. Answering the RQs
will shed light on students’ behaviour and perceptions on (1) why they select group
work or lectures, especially when the individual student’s autonomy is respected, and
(2) whether they would remain with the same choice after experiencing the group work
(which was new to them) or lectures (which was familiar). The results could re-energize
the ongoing discussion on why and how to engage students in learning activities.
Contribution
The contributions of this paper are as follows. First, the paper contributes to the literature
in higher education with its unique research design. In contrast with other studies, the stu-
dents in this study made a real-life choice for the entire semester between lecture-based
and team learning for the tutorials. Many previous studies used random assignment to
treatment or compare diﬀerent cohorts of students, where the learning approach is
decided by the teacher, where one group is taught by lectures while an equivalent group
is taught by team learning (e.g. Gabbin & Wood, 2008; Ravenscroft, Buckless,
McCombs, & Zuckerman, 1995).
Second, this paper describes in detail the characteristics of both the lecture-based and
team learning interventions for the tutorials of an advanced ﬁnancial accounting class
in a large graduation cohort (more than 500 students). Given that lectures are considered
the primary method of instruction at many Central European universities (even for tutor-
ials), this paper provides a clear description of the implementation process and cost eﬀects
when oﬀering a choice. In addition, the results show evidence of head counts when setting
up the choice between a cooperative type of activity and a more individually oriented type
of activity.
Third, this study uses qualitative and quantitative data before and after (i.e. pre and
post, respectively) real-life intervention. Hence, the considerations of students were
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captured when they made their choices at the beginning of the semester (pre-interven-
tion), as well as at the end of the semester, after they experienced their preferred way of
learning (post). The qualitative data provide insights into why some students selected
the lecture-based approach and others the team learning approach (pre) and why they
would make the same selection again (post). The quantitative part of this study shows
how many students preferred team learning versus lecture-based learning (pre) in the
ﬁrst year of university (at 19 years old), given that the team learning approach was new
to them and they were already familiar with the lecture-based setting for the tutorials
from the previous semester. In addition, this study provides empirical evidence of the
eﬀects of both learning paths on the learning outcomes (post), using eight consecutive
years of data. Analyses are run on the learning outcomes, comparing the course scores
in the lecture-based and team learning settings. Since students selected themselves for
one of the two approaches, diﬀerent pre-test data are included as control variables
(using two proxies for ability, the academic year and gender), leading to the same con-
clusions and showing that the results are robust. In addition, analyses are run on the stu-
dents’ choice satisfaction data collected at the end of the semester (post) to investigate
whether students would again make the same choice.
Fourth, we add to the literature on choice-based learning, since there is almost no prior
literature in (accounting) education on this topic. Moreover, this study answers the call for
more research on choice- and autonomy-supporting techniques in higher education, as
recently expressed by researchers in the ﬁeld of the SDT (see e.g. Liu et al., 2016).
Fifth, this paper also describes the perspective of instructors, whereas prior literature
has focused mainly on the students’ perspective (e.g. Clinton & Kohlmeyer, 2005;
Dyball, Reid, Ross, & Schoch, 2007). The diﬀerences in instructor roles and preparation
methods for both tutorial settings are discussed.
Finally, this study has a unique setting, since students only earn marks by the ﬁnal
exam. The tutorials are not graded, and no deliverable needed to be handed in by the
team (team learning) or by the individual student (lecture-based learning). A well-
known quote among students is: ‘No more group assignments – at least not until you
ﬁgure out how to fairly grade each student’s individual contributions’ (Glenn, 2009,
p. 1). That is one of the reasons why we opted for not-graded assignments. This study
relies completely on the intrinsic motivation of the students to learn. However, partici-
pation in the tutorials (team and lecture-based) is seen as good preparation for the
exam, therefore students attend. This setting makes it interesting to investigate the
eﬀect of team learning on student learning outcomes, in a unique situation where the credit
for the course is only based on the score of the exam.
The paper is organized as follows. The following section reviews the literature and
develops the hypotheses and the research question. The methodology is then described.
We give an overview of the educational context, the research design, and the measurement
of the variables. Next, we report on the speciﬁc characteristics of each learning path and
the implementation process. The section on empirical results investigates the eﬀects of
choice-based learning on choice selection process, learning outcomes and choice satisfac-
tion. Qualitative results are used to analyse why students embraced their choice and why
they would or would not select the same learning path again. The paper ends with a dis-
cussion on oﬀering a choice in learning paths, followed by limitations and avenues for
future research.
242 E. OPDECAM AND P. EVERAERT
Literature review
Choice
The motivation to provide a choice is underpinned by the following three considerations.
First, choice-based learning is consistent with the movement toward greater autonomy in
the workplace (Lewis & Hayward, 2003). Increasingly, graduate students enter organiz-
ations where empowerment, self-determination, and self-management are indispensable
(Lewis & Hayward, 2003).
Second, a focus on students’ choices can be helpful in light of the massiﬁcation of higher
education (Tynjälä, Välimaa, & Sarja, 2003). Massiﬁcation, or the ever-increasing numbers
of students attending university, has also resulted in an expansion of the student popu-
lation. There is also a growing diversity of the students in university classes (Schoenecker,
Martell, & Michlitsch, 1997; Trow, 1999). Hu and McCormick (2012), in a study of under-
graduate students, found that students have diﬀerent patterns of engagement that are
linked to diﬀerent patterns of learning and development in the ﬁrst year and diﬀerent
rates of persistence in the second year. In a traditional classroom, students are all given
the same assignments, told the best way to learn the material, and are provided no oppor-
tunities to give input on how they will be assessed (Lewis & Hayward, 2003). Moreover, all
students enrolled in a particular course must study the same way, using the same material.
This is an unfortunate trend, given that students do have diﬀerent learning styles and
backgrounds and, consequently, ﬁnd learning methods to be diﬀerentially interesting,
engaging, and useful in their learning (Lewis & Hayward, 2003). According to Santangelo
and Tomlinson (2009), students are more diverse than at any other point in history. One
aspect of diversity is their diﬀerent preference for more or less active learning (Hu &
McCormick, 2012). The choice of instruction method gives a voice to diﬀerent student
learning strategies and various student needs. Students who may need more support
and guidance beneﬁt from a team learning method, while other students enjoy their
freedom and do not want to feel ‘coddled’ by choosing the traditional lecture-based
method. Therefore, this study focuses on providing students a choice in instruction
methods.
Third, including a choice between learning activities in education is in line with the
principles of SDT, a macro theory for the study of human motivation and personality
(Ryan & Deci, 2000). According to Ryan and Deci (2000), three psychological needs
motivate the ‘self’ to initiate behaviour: the need for competence (‘I feel competent’),
the need for relatedness (‘I belong to a group’), and the need for autonomy (‘I can
decide’). Generally, factors that enhance the satisfaction of psychological needs will
have positive motivational consequences, whereas factors that thwart one or more of
these needs have negative consequences on autonomous motivation. SDT researchers
have found that the three basic psychological needs are universal and that their fulﬁlment
is essential for the psychological health and well-being of individuals (Ryan & Deci, 2000).
The recent review book Building Autonomous Learners applies the principles of SDT to the
educational context, addressing the motivation of learners (Liu et al., 2016). Deci and Ryan
(2016, p. 20) state,
Perhaps the most important message from the research reviewed thus far is that when stu-
dents’ motivation is autonomous, they display more positive educational outcomes than
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when their motivation is controlled and that the students are more autonomously motivated
when the teachers create classroom climates that support the students’ basic psychological
needs for competence, autonomy, and relatedness.
In particular, oﬀering choices and providing positive feedback are among the factors that
autonomy-supportive teachers are implementing in their classrooms (Liu et al., 2016). Fur-
thermore, Patall, Cooper, and Robinson (2008) found that providing students the opportu-
nity to make choices either independently or as a group can help them feel more autonomous
and competent and thus more engaged in the learning activities. Providing choices does not
mean that students can decide on all aspects of their learning, since they need to fulﬁl certain
requirements, but ‘there is often room for the students to make choices about what, when,
and how to engage in learning activities’ (Deci & Ryan, 2016, p. 21).
As far as we know, not many studies have focused on providing a choice between team
learning and lecture-based learning. This paper speciﬁcally addresses providing a choice in
instruction method for tutorials, that is, a choice between lecture-based learning and team
learning. We expect that the fact that students can choose between the two will also lead to
satisfaction with the selected learning path after attending the learning activities of their
choice.
Hypothesis 1: When oﬀering a choice in tutorials, we expect high choice satisfaction
(signiﬁcantly diﬀerent from the neutral value) afterwards for all students in both learning
paths.
Lecture-based learning
The dominant pedagogy in European universities remains the traditional passive lecture
approach (Lambert, 2012; Lee, 2009). University lectures are widely accepted as being
much more than a way of neutrally conveying information; they are value discourses in
which the lecturers certainly aim to inform but also to evaluate and critique the source
materials brought to the students’ attention (Lee, 2009). The dominance of lecturing in
accounting education is also apparent in the huge number of papers discussing the
eﬀect of capturing lectures (e.g. Aldamen, Al-Esmail, & Hollindale, 2015; Choo & Tan,
2013; Holtzblatt & Tschakert, 2011). The focus on lecturing is partly due to the increasing
size of many courses (Lewis & Hayward, 2003), the lack of resources to conduct active
learning (Milne & McConnell, 2001), a reluctance to modify traditional teaching
methods (Adler & Milne, 1997), and perceived student resistance (Libby, 1991). As
Riley and Ward (2015) note, student resistance may be particularly acute in accounting,
since research suggests that these students are more likely to prefer the structured,
logical, and systematic focus oﬀered in passive learning environments (Booth &
Winzar, 1993; Byrne, Flood, & Willis, 2004).
The students in this study were familiar with the lecture-based tutorials from a similar
accounting course in the ﬁrst semester, but they also had experience with all sorts of coop-
erative learning approaches in their high school education. As far as we know, there are no
prior studies on choice-based learning in accounting education. We therefore formulate
the following RQ:
Research Question 2: When oﬀered a choice in tutorials, what will be the distribution of
the students selecting team learning and lecture-based learning?
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Cooperative learning: Team learning
In the accounting education literature, we found some research on the eﬀects of coopera-
tive learning on student learning outcomes, with mixed results. Hite (1996), for example,
reported signiﬁcantly higher ﬁnal exam scores for the experimental group. In addition,
Ciccotello and D’Amico (1997) and Hwang, Lui, and Tong (2005) conﬁrmed that coop-
erative learning can be more eﬀective in enhancing students’ learning in comparison to
traditional learning environments. On the contrary, Ravenscroft (1997) found little or
no improvement in student performance when students worked in a group versus
when they worked individually. Comparably, Lancaster and Strand (2001), Gabbin and
Wood (2008), and Kunkel and Shafer (1997) found no signiﬁcant results. Hosal-Akman
and Simga-Mugan (2010) explored the eﬀects of teaching methods on the academic per-
formance of accounting students by comparing the performances of students enrolled in
group- versus lecture-based learning. Similar to previous research, they found no signiﬁ-
cant diﬀerences in academic performance between the treatment and control groups.
Because previous studies in accounting have provided mixed results, we searched for
underlying theories to underpin hypotheses on the eﬀect of providing choice between
team learning and lecture-based learning.
In general, research on cooperative learning has been conducted from at least four
major perspectives – (1) motivationalist, (2) social cohesion, (3) cognitive development
and (4) cognitive elaboration (Slavin, Hurley, & Chamberlain, 2003) – which can be
grouped into motivational and cognitive perspectives. The motivational theories of coop-
erative learning are the most studied. They emphasize the fact that rewarding groups based
on the individual achievements of group members creates peer norms that encourage stu-
dents to help each other. On the contrary, the cognitive perspective says that student learn-
ing can be enhanced through task-focused interaction, which creates cognitive conﬂicts
and exposes students to a higher quality of thinking and reasoning (Slavin, 1987). In
what follows, the four supporting theories are discussed separately. The motivationalist
perspective creates a situation in which group members must work together and make
the group successful to reach their own personal goals (Johnson & Johnson, 1989). This
perspective relies on Kurt Lewin’s ﬁeld theory andMorton Deutsch’s theory of interdepen-
dence (Ravenscroft, Buckless, & Hassall, 1999). These two theories together state that an
individual’s actions are driven by extrinsic motivation, which can be directed by means of
rewards and goals. By rewarding groups based on group performance (or the sum of indi-
vidual performances), an interpersonal reward structure and positive interdependence are
created (Robert E Slavin, 1983). However, it is questionable whether this theory will
provide a basis for the current study. In the current student, there are no group
rewards nor are there individual rewards involved. The setting builds on the intrinsic
motivation of students since students do not have to hand in a team product (or individual
product) and there is also no group assessment. Consequently, students engage completely
voluntary. The only assessment is done at the end of the semester, where both learning
paths receive the same ﬁnal exam.
The second perspective, social cohesion perspective, is somewhat related to the motiva-
tional perspective because it emphasizes mainly motivational rather than cognitive expla-
nations for cooperative learning. However, the social cohesion perspective is based on the
idea that students help their groupmates because they care for them and want to see
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them succeed and not because of self-interest. This theory might predict a positive eﬀect of
team learning on student learning outcomes. In the current study, students prefer to work in
team and make a deliberate choice for team work. So students want to put eﬀort into the
team and all students have a positive attitude towards teamwork. Moreover, the fact that
the assignments are not graded (in combination with students choosing for working in
teams) might have an eﬀect on students’ behaviour, with less social loaﬁng and free
riding. Consequently, this can lead to a strong cohesion between the team-mates. And if
there is a strong cohesion between the team-mates, students might come more prepared
to the team learning sessions and share and discuss information with each other.
In the cognitive development perspective, groups of students work together on course
material in a well-structured manner. The main idea is that, through their interactions
around appropriate tasks, the students will learn from each other. When discussing the
task or material, cognitive conﬂicts will arise, inadequate reasoning will be questioned,
critical thinking will be enhanced, and a higher quality of understanding will be developed
(Vygotsky, 1978). This perspective might also predict a positive eﬀect of team learning on
student learning outcomes. Students work together in a well-structured way. Students are
stimulated to come prepared to class. There is oﬃcial class time allocated to the team
process, students ﬁll out a team card and there is a structured process of working in
teams. The students are the primary source of information, so they discuss the prepared
material. For example, when students have diﬀerent solutions for the same journal entry,
they have to discuss and explain their train of thoughts.
The (4) cognitive elaboration perspective is quite diﬀerent from the cognitive develop-
ment perspective in that it holds that students should engage in some sort of cognitive
restructuring (elaboration) of new material to improve their learning and retention of it
(American Educational Research Association, 1986). This perspective sees group work
as a way to rehearse the material covered and is most appropriate when there is a great
focus on memorization and less focus on analytical thinking (Ravenscroft et al., 1999).
In the team learning process students have to explain things to each other. The students
are the primary source of information and the instructor only intervenes if the students
have a question. Basic knowledge of the material is present, since all students have
studied basic accounting in the previous semester. By explaining the material to each
other in the small teams and referring to the previously acquired knowledge, elaboration
might happen more than when attending tutorials in a lecture-based setting.
These four perspectives can be seen as complementary and not as exclusive alternatives
(Slavin et al., 2003). However, in relation to the unique setting of the current study, three
of the four underlying theories predict a positive eﬀect of team learning on learning out-
comes. Therefore the following hypothesis was formulated:
Hypothesis 3: When oﬀered a choice in tutorials, students’ learning outcomes will be
better when taught in the team learning setting than in the lecture-based setting.
Method
Context of the study
In the country of this study, higher education is fully publicly ﬁnanced, with a very low
tuition fee that is the same for all universities (860 EUR per year in 2016–2017). Access
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to higher education is open and there are no entrance exams or admission tests, since a
degree from secondary education (independent of major) is suﬃcient to enter university
(Duchesne & Nonneman, 1998). University teaching is organized in two semesters (each
with 12 weeks of classes, four weeks for study, and four weeks of exams). During the
summer break (August to September), a resit is organized for all courses of the ﬁrst
and second semesters. This is a ‘second chance’ exam, organized for each course the
student failed in the ﬁrst exam period. A high percentage of students fail in the ﬁrst
year (more than 50%) because they do not have the appropriate skills for the programme
in which they enrolled (due to an inappropriate major in high school) or lack the motiv-
ation or eﬀort persistence to study such large amounts of material. Hence, the student
population in the ﬁrst year of the undergraduate programme is heterogeneous in terms
of intellectual capabilities.
The choice between the two learning paths was organized in the ﬁrst undergraduate
year of the economics, business economics, and business engineering programmes.
These are programmes with a common ﬁrst year, with a total of 600–650 hours. The pro-
gramme consists of 14 courses, for a total of 60 ECTS hours, which is the norm for a full-
time day programme. All classes are on campus, where the professors teach all the students
in one lecture hall (so-called theory) and the teaching assistants teach the tutorials (so-
called exercises) in smaller groups. There is no habit of capturing classes in this pro-
gramme. In addition to the theoretical sessions, tutorials are a speciﬁc type of teaching
activity in which a teaching assistant explains the solutions of the exercises in a lecture-
type setting. Tutorials are common for ‘application’ types of courses, such as mathematics,
statistics, and accounting, as well as for ‘skills’ types of courses, such as the business French
and business English languages courses.
All the students in the ﬁrst year of the programmes in question are local students and
the teaching language is Dutch, resulting in a homogeneous cultural sample of local stu-
dents. In contrast, the master’s programme is taught in English, attracting international
students; however, this is outside the scope of this study.
Course background
In the (business) economics and business engineering programmes, students take Finan-
cial Accounting A the ﬁrst semester and Financial Accounting B the second semester, as
shown at the top of Figure 1. Both theoretical lectures and tutorials are organized for each
course. A tutorial is a practice session, intended to provide practical exercises on the topics
explained in the theoretical lecture. By going through the exercises in the tutorial session,
students apply concepts in new situations and develop answering strategies to complete
new assignments. Two sets of exercises are rotated every second year so that resit students
obtain new second-year exercises. In addition, the exercises are updated every year
(because of changes in local GAAP or ﬁscal rules) and renamed after each update such
that the students do not know they have the same exercises as the cohort two years ago.
The choice in learning path is oﬀered in the tutorials for Financial Accounting B, that is,
the second-semester course. A weekly three-hour theoretical lecture is supplemented by a
weekly 1.5-hour tutorial session. The course content covers more advanced transactions,
such as issuing shareholder capital (initial public oﬀerings and private equity), asset
impairment, corporate income tax with deferred taxes, capital subsidies, leasing, and
ACCOUNTING EDUCATION 247
stock evaluation. The ultimate objective is to provide students insight into how company
decisions impact a company’s balance sheet and proﬁt and loss statement. The students
consider the course diﬃcult and constant practice is key to grasping the concepts. The
ﬁnal (written) exam is composed of four comprehensive exercises that involve ﬁlling
out journal entries, T accounts, balance sheets, and income statements. These exam ques-
tions are similar in format to the exercises of the tutorial sessions. There are no homework
assignments or mid-term exams for this course. The course material provided includes
PowerPoint slides, a syllabus, and a Dutch textbook.
Choice between lecture-based and team learning
Students selected one of the two formats for the tutorials (lecture-based or team learning)
at the beginning of the semester. All students were allocated the learning path of their
choice for the whole semester. The lecture-based tutorials were organized in two groups
of about 150–200 students, while the classes in the team learning tutorials had a
maximum of 36 students. In total, there were four instructors (called teaching assistants),1
all well trained in accounting, with comparable teaching skills, relying on the same amount
Figure 1. Overview of the setting and research design.
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of teaching experience, and equally familiar with the content and what was required from
the students at the ﬁnal exam. Both learning paths used the same assignments and the
same PowerPoint slides (as an introduction to the tutorial) and in both formats the sol-
ution key was provided on the blackboard system after the last class of the week. More
details on the characteristics of each learning path are discussed in Sections 3.5 and 3.6.
Details on the implementation process are provided in Section 3.7.
Research design
The study was designed as a between-subjects quasi-experiment (see ﬁgure 1) where stu-
dents were allocated their preferred learning approach (lecture-based or team learning).
Data were collected for eight consecutive years (2008–2016). The study follows an
untreated control group design with a pre-test and a post-test (Cook & Campbell, 1979;
Creswell, 2016). The pre-test collected ability data at the end of the ﬁrst semester (t0 in
Figure 1). The post-test collected the learning outcome data at the end of the second seme-
ster (t3 in Figure 1). The data will be used to test for diﬀerences in learning outcomes (H3).
The students’ choices were registered over the period 2008–2016 and used to answer
RQ2 to determine whether both learning paths were equally popular. To gain additional
insight into why students selected a given learning path (RQ2), in the last academic year
(2015/2016), we collected additional qualitative data with a pen and paper questionnaire at
the beginning of the semester (i.e. week 3, t1 in Figure 1).
To test Hypothesis 2 concerning students’ choice satisfaction, a second (pen and paper)
questionnaire was administered at the end of the semester (i.e. week 12, t2 in Figure 1) in
the same academic year, 2015/2016.
Finally, to obtain anecdotal evidence on the diﬀerences in the roles of the instructors
between the two learning paths, we conducted a survey with open questions with three
of the teaching assistants in 2015/2016, two of whom were used to teaching in both
formats and all of whom had several years of teaching experience.2 We asked the instruc-
tors to describe (1) how they prepared for the class, (2) their role as an instructor, and (3)
what gave them joy as an instructor. The answers on the ﬁrst two questions were used to
describe the speciﬁc characteristics of each learning path. Data on the last question will be
used in the results in Section 4, where we elaborate on the perceptions of the instructors.
Characteristics of lecture-based learning
Table 1 summarizes the characteristics of the lecture-based format, as discussed in the next
paragraphs.
Format = lecture. The tutorial was, as mentioned above, set up as a practice session
where the instructor explained the solutions to the exercises step by step. Hence, the
instructors are the most important source of information. The group attending the
lecture-based tutorial was set for the whole semester. Individual students did not have
to deliver a product and no grades (or credits) were involved with the exercises or attend-
ing the tutorials.
Preparation. In the lecture-based learning path, students were ﬁrmly recommended to
prepare for the exercises at home, beforehand. The sequence of the exercises (assignments)
strictly followed the sequence of the theoretical lectures, so that students were ﬁrst
ACCOUNTING EDUCATION 249
introduced to the main concepts in the theoretical lecture, they then reviewed their notes
at home, read the chapter in the textbook (one chapter per class), and then tried to do the
exercises. However, the preparation for the exercises was not checked when students
entered the tutorial classroom.
Attendance. In the lecture-based path, attendance is not mandatory. Generally, attend-
ance in all classes is voluntary in this university setting. After class, the solution key to the
exercises was put on the blackboard system. Hence, students who were willing to study on
their own (and therefore did not attend) could ﬁnd all the necessary material posted in the
online learning environment after class.
Active/passive. The instructor ﬁrst gave a short overview of the key concepts of the
chapter. The three exercises were then addressed. Each time, the instructor rephrased
the assignment and then presented the solution in a stepwise manner. When the solution
was presented, the calculations were explained in detail, as well as the reasoning behind
them. The instructor elaborated on the exercise, especially the diﬃcult parts, and
pointed out potential pitfalls. The ﬂow of the explanations should have been just right
for students who had reviewed the material beforehand. For others, the ﬂow might be
too fast to grasp all the details; however, the main concepts should be understood. In
sum, in the lecture-based format, the instructor was the primary source of information.
Asking questions. During the tutorials, students could raise their hand to ask a question,
but this happened only occasionally. The instructor tried to make the sessions as interac-
tive as possible, for example, by asking the group questions. However, these questions were
Table 1. Characteristics of the two learning paths: lecture-based versus team-based tutorial.
Lecture-based tutorials Team-based tutorials
Format Lecture Teams
Preparation Preparation is voluntary. Preparation is required.
Attendance No requirement for attendance. Commitment to attendance.
Active/passive Teacher presents the solution. Students rather
passive.
Students compare the solution. Students rather
active
Asking
questions
Asking questions is possible, however seldom
happens in public during class.
Asking questions is promoted, while coach walks
from one team to another.
Role of the
instructor
Teacher Coach
Preparation
for instructor
Content, format, ﬂow and timing Content (in more depth)
Reﬂection of
student
No reﬂection on learning process. Reﬂection on learning process, operationalized by
the team card.
Student–staﬀ
ratio
150–200 students for 1 instructor. 36 students for 1 instructor.
Duration one
session
90 minutes. 90 minutes.
Material Same 3 exercises, same PowerPoints s of the intro,
same PowerPoints with the solution of the
exercises.
Same 3 exercises, same PowerPoints of the intro,
same PowerPoints with the solution of the
exercises.
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seldom answered, since many students today like to keep a ‘low proﬁle’. Students some-
times also asked the instructor a question at the end of the session, in an informal,
face-to-face manner.
Role of the instructor = teacher. The lecture-based format places all the attention on the
instructor. The instructor took on the role of teacher by explaining everything in a well
thought out, stepwise manner, using various didactical techniques. Complex information
or diﬃcult concepts were unravelled and linked with previous knowledge. The ﬂow of the
steps and the reasoning behind them were elaborated upon in detail, as indicated in the
following statements by the instructors (both in lecture-based settings):
Your role is to explain it as well and as structured as possible to the students. You use attrac-
tive slides and schemes here. You try to put as much variation as possible into your lessons.
(teacher lecture-based)
As a teacher, you give background information on ‘why’ the exercises are solved that way.
Students receive guidance on how an exercise has to be approached and solved. The recurring
pattern in the journal entries is underlined and explained. (teacher lecture-based)
Preparation by the instructor. In terms of preparation, the instructor has to scrutinize pre-
cisely what concepts the students must learn and eliminate details that are not necessary or
boring for the students. The presentation of the solution of the assignment must be well-
structured, clear, and appealing in terms of graphics. The instructor must design a plan
and a detailed timeframe for how the lesson will be organized, as well as provide real-
life examples the students are familiar with and that might be suitable for introducing
the topics in the assignment. During the lecture session, the instructor presents the sol-
ution, maintains order in the classroom, and makes sure everything goes according to
plan. The students must also be kept alert and attentive, for example, by involving
humour or asking questions. Concerning continuous improvement, the instructor must
go over the sessions and re-evaluate the timeframe, based on class experience and possibly
the students’ questions at the end of the session, to improve the lesson for future sessions.
As one lecture-based teacher stated:
Based on questions/remarks received from students, I highlight some captions in my notes to
take them into account for next year’s presentation.
Reﬂection by the students. The students were recommended to note their mistakes in their
preparation and to check the solution key on the blackboard system afterwards. However,
no reﬂection on the learning process was embedded in the lecture-based format itself. This
was the responsibility of each individual student.
Student–staﬀ ratio. There was one instructor for about 150–200 students. Two sessions
were organized back to back and the teacher was the same for both sessions. Students
selected one of the two time slots at the beginning of the semester (see Section 3.7).
Because of the high student–staﬀ ratio, the lecture format is considered cost eﬃcient in pre-
vious studies, since a low number of instructors is needed (e.g. Clinton & Kohlmeyer, 2005).
Characteristics of team learning
Edmondson (1999, p. 353) deﬁned team learning as ‘an ongoing process of reﬂection and
action, characterized by asking questions, seeking feedback, experimenting, reﬂecting on
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results and discussing errors or unexpected outcomes of actions’. Decuyper, Dochy, and
Bossche (2010) noted that studies use diﬀerent labels for team learning and the deﬁnitions
are not always clear. Therefore, in the next paragraphs, we provide a full description of the
operationalization of team learning in our setting. Table 1 presents a summary.
Format = teams. Team learning is a student-centred learning technique in which stu-
dents primarily learn from each other and from the instructor only as the next resort.
The teams were long term and stable, that is, the team remained the same for the
whole semester. Commitment to the team was required. The team did not have to
deliver a product and no assessments (or grades) were involved in the teamwork. We
experimented with fully self-selected teams of ﬁve to six students, as well as with self-
selected mini-teams of two and three, which the instructor subsequently turned into
teams of ﬁve or six students, based on the self-selected mini-teams. In any case, students
had at least one or two of their friends on their team to ensure what we call a safe and
warm learning environment. The teams had always ﬁve or six members.
Preparation. The assignments are the same as in the lecture-based setting but the prep-
aration of the assignments at home is required in the team learning setting. Each student
had to prepare the exercises at home, individually (not with the other team members). If
the students did not prepare the exercises beforehand, the team learning session was of no
value for the student and the students knew this beforehand (for further details on the
implementation process, see Section 3.7). The exercises were challenging, so preparation
was needed. The preparation was not checked by the instructor by entering the room, but
this was one of the team leader’s duties. Each week, one of the teammembers was assigned
the role of team leader. Speciﬁcally, the team leader was responsible for completing the
pre-printed team card, as shown in Figure 2. The team leader had to ask each member
whether or not the three exercises had been prepared at home beforehand and then regis-
tered the reply on the team card.
Attendance. Students who selected the team learning approach made a commitment
towards their team members (and the instructor) to be present each week for the tutorials.
Attendance, therefore, was required. Students who could not attend a particular tutorial
session (because of a doctor’s visit, illness, or other reason) had to inform the instructor
beforehand by e-mail. However, again, the team itself was responsible for checking attend-
ance. The team leader registered the attendance of each team member on the team card.
This was one of the advantages of the team card because it helped the instructors send a
follow-up email (or arrange to talk) to the student about the student’s absence.
Active/passive. The students sit around a table, with one table per team. The instructor
ﬁrst gives a very short overview of the key concepts of the chapter (using the same Power-
Point slides as in the lecture-based setting, but much more quickly). The students then
start discussing the ﬁrst exercise in their teams, as follows. The team leader lets the
team members speak and oﬀer solutions, which are compared by the team: one student
reads the ﬁrst part of the assignment and then provides a solution. The team members
agree or disagree and the discussion continues to seek a proper solution. The instructor
walks around the class, from one team to another, and answers questions that arise. For
instance, a team might ask, ‘Is the revaluation 320.000 EUR or 360.000 EUR for item
1?’ which would require the instructor to quickly give the appropriate answer, 360.000
EUR, for example. The instructor does not have to give the whole explanation, because
those students who answered 360.000 EUR in their preparation will do so for their
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Figure 2. Example of team card, used in the team learning tutorial.
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team members. After 20 minutes on the ﬁrst exercise, the instructor stops the discussion
and quickly presents the solution, using the same PowerPoint slides as in the lecture-based
setting. However, only the diﬃcult parts of the exercise are explained, while also pointing
out potential pitfalls. If the explanation is going too fast for a particular team, they can ask
the instructor to explain a few more things to their team only afterwards, when the other
teams start the second exercise. In sum, students are very active during the tutorial, with
the students themselves as the primary source of information.
Role of the instructor = coach. During the team session, the instructor is the coach for
the teams, trying to create a safe and warm learning climate for the teams and paying
attention to each team member individually. The instructor walks around the classroom,
going from one table to another, answering questions asked by a whole team or a particu-
lar student. The instructor also provides constructive feedback to the teams, as they seek
the correct answers for the diﬀerent items of the exercises. As mentioned, at the beginning
of the session and at the end of each exercise, the role of the instructor brieﬂy changes into
a teacher’s role when providing a quick overview of the solution of the assignment.
However, the focus of the instructor is much more on the coaching role. The instructor
must be very empathic and receptive to motivate students who might be struggling
with the material, as noted in the following statements by two instructors in a team learn-
ing setting:
You are a coach. You explain the content but, besides that, you also have to have a lot of
empathy, motivating people, acting decisively when students are not prepared or if they
are absent without notiﬁcation.
In the teams, I’m a coach. Most of the input has to come from the students themselves. They
have to prepare the exercises and try to obtain the correct solution with their team members.
My role is to step in when they are stuck and lead them to the correct solution by asking ques-
tions. The most important part for the teacher is to sense the hard topics and to elaborate
more on them when going through the solution.
Preparation by the instructor. Concerning the preparation of the class content, the Power-
Point presentations are of marginal importance, so no eﬀort should be spent on making
them look appealing. Highly detailed knowledge about the assignment and knowing the
speciﬁc calculations by heart are, however, essential for the team instructor. The instructor
can thus immediately respond to a team’s problem and promptly detect students’ mis-
takes. During the preparation time, the instructor anticipates questions the students
might encounter during the discussion and thinks about well-structured but short
answers to these questions. The team instructor has to be an expert on the content
because the students will have all kinds of questions. The team instructor must also be
very ﬂexible in order to tailor the sessions to the needs, prior knowledge, and pace of
the students. During the lesson preparation, the instructor should foresee additional ques-
tions the students might have if they ﬁnish the assignment early. For the reﬂection process
after the session, the instructor thinks about any problems the students wrote on the team
report and analyses the report to monitor the preparation process of individual students.
The instructor can thus motivate the students individually to prepare and put eﬀort into
learning the material during the subsequent team session.
The instructor of the team learning session also has additional administrative work,
such as preparing the team cards (by merging Excel and Word ﬁles to print the session
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number, the team number, and the names of all the students per team on each card). In
addition, name tags (e.g. ‘Team 15’) are printed in a large font and placed on the dedicated
team table. This helps to make sure that the teams sit down quickly at their assigned table
upon entering the room, especially at the beginning of the semester. Finally, reviewing the
team cards and recalling the speciﬁc questions of the teams helps enormously in improv-
ing the assignments and even the explanations in the textbook. As noted by one of the
team learning instructors:
In team learning, I write down the mistakes students made that I did not think of. This can
help me to better prepare my lesson next year.
Reﬂection by the students. Several points of reﬂection are built into the team learning
sessions. During the team discussion, the team leader can write down a few words on
the team card, pointing out problems or remarks. That is interesting for the instructor
as well, especially if something was not clearly described in the assignment. Further-
more, after the instructor’s presentation of the solution, the team gives itself a perform-
ance score. This score represents how well the team did at completing the exercise, in a
self-reported grade. Third, at the end of each team learning session, the team is
required to give itself a team score for its collaboration process (‘How do you rate
the team in terms of the collaboration process today?’). The team leader is responsible
for writing down this score at the bottom of the team card (see Figure 2, score of 7.5
out of 10).
Student–staﬀ ratio. In the team learning session, 6 teams are present, with each time a
maximum of 6 members per team, limiting the total class size to 36 students. Compared
to the lecture-based setting, the student–staﬀ ratio is much lower! But in the present
study, the instructor in the lecture-based session is sponsored by a Big-4 Audit
Company, so there is no extra cost at the university level for oﬀering the team learning
approach.
Implementation process
The following describes the diﬀerent steps of the implementation process, representing the
experimental procedures.
Short introduction. In the last tutorial of the preceding course, that is, Financial
Accounting A in the ﬁrst semester, students were told that, for the next accounting
course, a choice would be oﬀered for the tutorials: lecture-based (a format the students
are familiar with) or team learning (a new format).
Orientation session. In the ﬁrst class of the course (i.e. the second-semester course,
Financial Accounting B), students were introduced to the choice-based model in an orien-
tation session, during the oﬃcial class time of the so-called theoretical lecture. Information
on both learning paths was provided, using diﬀerent formats: pictures of the class settings
the previous year, PowerPoint slides explaining the characteristics of each learning path
(stressing the expectations), and a student-made video. The video showed students
from prior years sharing their experiences (advantages and disadvantages) of the learning
path they chose (lecture-based or team learning). In the video, the students presented the
characteristics of each learning path so that the instructor could not inﬂuence the students
in their choices. The students in the videos for both the team learning and lecture-based
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learning were selected to appear in the video based on the same criteria (e.g. performance,
gender, engagement level).
Syllabus on the blackboard system. All the information on the diﬀerences between the
two learning paths was also described in the syllabus, posted on the blackboard (see
Appendix 1, Supplementary information). Absent students were thus also informed and
everyone could go over the information again, if needed.
Enrolment. In week 2, on Monday, students were required to enrol in one of the two
learning paths through an online reservation tool. Friday of week 2 required a second
enrolment to select one of the time slots for the chosen learning path. By making the
choice of learning path independent of the time slot selection, since academic year
2015–2016 we prevented students from enrolling in a particular learning path because
of the schedule (as we have experienced in the past). From week 3 onwards, students
attended the lecture-based or the team-based tutorials. Hence, all the students followed
the learning path of their choice.
First tutorial session, lecture-based learning. For good class management, the instructor
reiterated the class rules in the ﬁrst lecture-based tutorial session (preparation, attendance,
class behaviour). An overview of the diﬀerent learning activities was also provided,
explaining that the tutorial would always start with a short summary of the chapter
before explaining the solution of each exercise step by step. In addition, the rules in
terms of questions were agreed upon (i.e. raising one’s hand if needing to ask a question
or asking afterwards in a more individual way). See Table 2 for an overview.
First tutorial session, team learning. In the team learning as well, the instructor made
all expectations very explicit in the ﬁrst class (preparation, commitment to attendance).
Additionally, the role of the team leader and the content (and function) of the team
card were pointed out to the students. Finally, an overview of the diﬀerent learning
activities was provided, explaining that a team discussion will ﬁrst be held before the
instructor presents the solution. A summary of the diﬀerent learning activities is
shown in Table 2.
Learning material. Both learning paths use the same learning material for the tutorials,
including the same assignments (exercises), the same PowerPoint slides, and the same sol-
ution keys (posted after each session on the blackboard). An example of an assignment
(one exercise) is provided in Appendix 2 (Supplementary information). These assign-
ments were initially designed for the lecture-based tutorial session (before 2008) but
were repeatedly adapted to eliminate any misunderstanding of the facts and requirements
of the exercise. The assignments cover the whole content of the course. In particular, the
instructors listed the material to be covered, which was then divided into nine tutorial ses-
sions. The most essential items were selected and the individual assignments (re)deve-
loped. To accommodate both learning paths, we made sure that every step in the
assignments had a proper answer and that there was no doubt about the assessment
requirements. Financial Accounting B is a very challenging class to teach because the tech-
nical complexity of the course material is quite high while the students’ motivation is
sometimes less so, especially if they do not understand what is required and how the
assignment should be solved. Therefore, considerable eﬀorts were made to provide a
clear and transparent solution key for each exercise. An example of a solution key (as
posted on the blackboard after the session) is shown in Appendix 3 (Supplementary
information).
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Variable measurement
The students’ choices between the two learning paths (lecture-based or team learning) each
year was obtained by the administration for eight subsequent years (2008–2016). Only
freshman students were included in the sample and resit students were excluded. There
are approximately 100 resit students every year. These data will be used to answer RQ2.
To obtain further insight into why students selected a given learning path at the beginning
of the semester, qualitative data were collected in week 3 of the semester by a questionnaire
for academic year 2015/2016. The students were asked to indicate what they chose as their
learning path and, in an open answer, why they selected that particular learning path.
To test for hypothesis 3, quantitative data were collected (from 2008 to 2016) on learn-
ing outcomes and control variables (gender and ability). The learning outcomes were
measured by the scores obtained on the ﬁnal exam (score Accounting B, grade on 40);
gender was obtained from the administrative records (male = 1, female = 2). For ability,
the grade-point average (GPA) is used as a ﬁrst proxy, in line with Doran, Bouillon,
and Smith (1991), but with two modiﬁcations: (1) only the GPA for the ﬁrst semester
(fall) courses are used, that is, to denote ability before the quasi-experiment, and (2) the
score of the ﬁrst-semester accounting course (score Accounting A) is excluded from the
GPA. This procedure results in a measure for the ﬁrst-semester GPA without Financial
Table 2. Overview and timing of the learning activities in each learning path.
Panel A: Learning activity in the team learning path
Time
(min)
Cumulative
time (min)
0 Short summary of the chapter, presented by instructor 3 3
1 Team leader ﬁlls out team report. 2 5
2 Teammembers compare their solution of the ﬁrst exercise and try to come to a consensus.
Opportunity to call in the instructor.
15 20
3 Students listen to the short presentation of the solution of the ﬁrst exercise by the
instructor, while focusing on most diﬃcult elements.
7 27
4 Team members reﬂect on the solution of the ﬁrst exercise. Team can come back on
diﬃcult journal entries. Opportunity to call in the instructor.
5 32
5 Team members compare their solution of the second exercise and try to come to a
consensus. Opportunity to call in the instructor.
15 47
6 Students listen to the short presentation of the solution of the second exercise by the
instructor, while focusing on most diﬃcult elements.
7 54
7 Team members reﬂect on the solution of the second exercise. Team can come back on
diﬃcult journal entries. Opportunity to call in the instructor.
5 59
8 Team members compare their solution of the third exercise and try to come to a
consensus. Opportunity to call in the instructor.
15 74
9 Students listen to the short presentation of the solution of the third exercise by the
instructor, while focusing on most diﬃcult elements.
7 81
10 Team members reﬂect on the solution of the third exercise. Team can come back on
diﬃcult journal entries. Opportunity to call in the instructor.
5 86
11 Team reﬂects on the group process and the team leader writes down a group score. 4 90
Panel B: Learning activity in the lecture-based learning path Time
(min)
Cumulative
time (min)
0 Short summary of the chapter, presented by instructor 15 15
1 Students listen to the presentation of the solution of the ﬁrst exercise by the instructor,
step-by-step, with full explanation on all elements.
20 35
2 Students listen to the presentation of the solution of the second exercise by the instructor,
step-by-step, with full explanation on all elements.
20 55
3 Students listen to the presentation of the solution of the thirds exercise by the instructor,
step-by-step, with full explanation on all elements.
20 75
4 During the break, students can ask the instructor some questions on an individual basis. 15 90
ACCOUNTING EDUCATION 257
Accounting A (GPA1W, grade on 440), a proxy for general ability. In addition, a second
proxy is used to represent ability in accounting, using the ﬁnal exam score for the Financial
Accounting A course in the ﬁrst semester (grade on 40).
To test whether students would make the same choice after having experienced the
tutorials of their choice (i.e. to test hypothesis 1), choice satisfaction was measured in a
questionnaire in week 12 of the semester in 2015/2016. Week 12 is the last week of
classes, just before the study period and exams. We asked the students to rate the following
statements on a ﬁve-point Likert scale (with 1 for strongly disagree and 5 for strongly
agree): (1) ‘I would make the same choice again for the tutorials’, (2) ‘the tutorials
fulﬁlled my expectations’, and (3) ‘I learned a great deal during the tutorials’. Immediately
after each statement, an open area was provided with the question ‘Why?’ In addition, stu-
dents were asked to indicate their attendance at the tutorials and the theoretical lectures
(with the anchors 1 for <25%, 2 for 25–49%, 3 for 50–74%, 4 for 75–89%, and 5 for
90–100% of the classes attended). These two variables were added to obtain more back-
ground information.
Results
Choice
Table 3 shows the numbers of students opting for the two learning paths in each of the
years investigated. In the ﬁrst year, 23% of the novice students enrolled for the new,
team learning approach, gradually increasing over the years, for an average of 36%. We
assume that this increase is due to word-of-mouth advertising to the freshmen. Over
the eight years, in total, the students chose the lecture-based format more often than
the team learning format (χ² = 362.167, p < .001). For each academic year separately,
from 2008 to 2014, the chi-squared test is signiﬁcant (see Table 3). However, for 2015–
2016, we found both settings were chosen equally (χ² = 0.008; p = .928).
Analysing the argumentations of the students for academic year 2015/2016, we found
that the students had very speciﬁc reasons for selecting one of the two learning paths. It is
interesting that certain characteristics of the instruction method were considered by some
students as an advantage, while others considered them a disadvantage (e.g. forced prep-
aration, collaborating with peers, personal contact with the teacher, watching versus doing,
Table 3. Number of students, choosing for lecture-based and team learning.
Lecture-based
learning Team learning Total Chi²-test p-value
Academic year n % n % n %
2008–2009 443 77 130 23 573 100 170.976 .000
2009–2010 367 70 155 30 522 100 86.1 .000
2010–2011 390 71 156 29 546 100 100.286 .000
2011–2012 413 73 154 27 567 100 118.309 .000
2012–2013 342 62 206 38 548 100 33.752 .000
2013–2014 316 66 163 34 479 100 48.871 .000
2014–2015 178 41 256 59 434 100 14.018 .000
2015–2016 243 50 245 50 488 100 0.008 .928
Average 337 64 183 36 520 100
Total 1955 801 2756 362.167 .000
Note: The resit students were left out of the sample. There are approximately 100 resit students every year.
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the need to change learning methods). In the following, the qualitative data are further
analysed and quotes are given as illustrations.
First, the students selected the lecture-based learning format because it does not force
them to work in teams, which provides a sense of freedom. In addition, some students hon-
estly stated that their own learning behaviours would not ﬁt with the requirement of
forced preparation in the teams, as noted in the following statements from the lecture-
based learning students:
The lecture-based tutorial allows me to work at my own pace.
I want the freedom to decide for myself if I want to go to class and prepare the exercises.
I lack discipline/responsibility to master this myself.
I expect that I have enough self-discipline to prepare the exercises on my own plus I have a lot
of secondary activities (20 hours a week); therefore, it’s hard to always make time for obliga-
tory classes.
I usually try to prepare the exercises, but I do not manage to prepare them weekly. So, I
do not want to disappoint my team; therefore, the large group seems more appropriate for
me.
I know that I will not always be present or prepared when I go to the exercises. Therefore,
teams will not work for me.
I am worried about the fact that I will not always come prepared to class and therefore will
disappoint my fellow students and the teacher, who have put a lot of eﬀort into it. Therefore, I
selected the lecture.
On the other hand, students selecting team learning were attracted by the prospect of
required preparation. Again, the students reﬂected on their own ways of learning and
then deliberately selected the team learning, as shown in the following:
Teams will force me to keep up with the material and to prepare the exercises.
The teams will force me to read through the chapter in the textbook and try to do the exer-
cises so that I can test in time whether or not I understand.
The obligation to prepare the exercises will have a good inﬂuence on my knowledge of the
course. If I prepare the exercises beforehand and try to solve them ﬁrst by myself, I will
better understand what the course is about.
Because last semester I did not always have the time to prepare my exercises and, in this way,
I will now be more obligated to prepare my exercises and spend more time on them.
The obligation to prepare exercises will be more intense.
Second, oﬀering the choice provided an opportunity to satisfy both the ‘watchers’ and the
‘doers’ among the students. So-called watchers like to have the whole explanation before
trying a problem themselves – and hence select lecture-based learning (LBL) – versus
doers, who like to ﬁgure out the exercises – and hence select the team learning (TL) –
as shown in the following quotes:
I ﬁrst need an explanation before I can do an exercise. (LBL)
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It beneﬁts me more if the exercise is ﬁrst explained to me and afterwards I look at it at home,
rather than when I try to do it beforehand.(LBL)
Being active during the exercise class and trying to ﬁnd possible mistakes with my fellow stu-
dents appeals to me. (TL)
I try to do the exercises every week to keep up with the material. It seems interesting to me to
exchange ideas about an exercise with my fellow students. (TL)
Third, oﬀering the choice allowed us to respect those students who hate group work as a
learning format, as well as those who like to cooperate with others in terms of learning, as
indicated in the following:
I’m a person who likes to work individually. (LBL)
To discuss exercises with other students does not provide any beneﬁt for me. (LBL)
I don’t like to work in a group. If I prepare the exercises myself and see the solution presented
in class, I learn more from my mistakes. (LBL)
I prefer to work alone than in a group and I found the [lecture-based] setting of Accounting A
very helpful in processing/understanding the exercises and theory. (LBL)
I prefer to work in a passive way during class. (LBL)
I selected the teams because it is more interactive, more pleasant to study, it will require dis-
cipline; it’s more pleasant to do it together. (TL)
Cooperating with friends and investigating together how an exercise should be solved seemed
worth trying. We can also learn from each other, besides the information the professor gives
us. (TL)
This way, I will deﬁnitely do my exercises and I will be able to discuss the reasoning with
others, which can help in studying this course. (TL)
I ﬁnd it interesting to confer with others on the topics of this course. (TL)
Fourth, the choice was embraced by students who like a large group with no personal
contact with the instructor or teammates (LBL), as well as by students who prefer to
attend classes in small groups with more personal contact with the instructor and the team-
mates (TL), as shown in the following statements:
I do not like personal contact with the teacher and become very stressed if a stranger asks me
questions.(LBL)
Because I do not want to talk with strangers. (LBL)
I selected the teams because of the better and more personal follow-up, which will result in
me coming prepared to class. Also, because you can ask questions more easily in smaller
groups. (TL)
In teams, I can ask questions to my fellow students on topics that I do not understand very
well plus the teachers are easier to approach than in a large group. (TL)
Fifth, oﬀering the choice made it possible for some students to keep the traditional way of
attending tutorials (because it worked well for them) and for others to alter the learning
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method (because the traditional way of attending tutorials did not work well for them the
previous semester), as indicated in the following:
It worked well in the ﬁrst semester. Everything was explained very clearly. For me, this is a
better way for class, better than in the smaller groups. (LBL)
I had good experiences with the course Accounting A, so I want to keep the same study
method. (LBL)
I had a bad exam in Financial Accounting A. I do not recall so much from the exercise classes
in the group and I did not prepare my exercises because it didn’t matter for the large group.
In the teams, cooperating more actively and thinking are encouraged more. (TL)
Because my Financial Accounting A was not good and now I am preparing to change my
study method for Financial Accounting B and try harder. I’m still hesitating and wondering
if this will work. (TL)
I thought Financial Accounting A was very diﬃcult and, apparently, that was just an intro-
duction. In the large groups, the speed was too fast for me to follow. I also had no obligation
to prepare my exercises, which I have now. If I have questions, I will be able to get answers
here, I hope. (TL)
Finally, some students followed their friends in selecting one of the two learning
methods, in line with the feeling of relatedness, an important driver of SDT, as mentioned
in the literature review in Section 2:
My friends also did it. (LBL)
My friends wanted teams. I did not feel this was necessary because I prepare the exercises
anyhow. (TL)
Choice satisfaction
The data on choice satisfaction for 2015/2016 are summarized in Table 4. The results show
high choice satisfaction, for both the lecture-based and team learning groups. The group
means are all signiﬁcantly higher than three for Panel A (the lecture-based setting), as well
as for Panel B (the team learning setting). For each of the three measures, the t-test value
was signiﬁcantly higher than the neutral value of three, supporting H1. In particular, 72%
of the students would certainly make the same choice again for the lecture-based setting
(38 + 50 = 88/123) and 83% would for the teams (46 + 87 = 133/161). Hence, the students
in both groups were satisﬁed with the choices they made after having attended the path of
their choice.
When analysing the open question in the dataset of 2015/2016 on why students would
make the same choice again, the following ideas were most frequently mentioned in the
lecture-based setting:
It was totally in line with my own rhythm in the large group.
It was as expected.
I prefer to follow the steps of the teacher and to take notes rather than to participate in an
active way.
I think it was better explained in the large group.
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It provided me with more insight into the theory.
When not satisﬁed with the lecture-based choice, the following explanation was given:
I did not do enough exercises during the semester.
The team learning students would make that choice again for the following reasons:
I expected to have a nice discussion within the team and that was totally the case.
My team members were highly motivated and I was studying this course intensively.
Because of the tutorials, I feel well prepared for the ﬁnal exam.
Perfect way to understand all the material of this course.
I would make this choice again, but I underestimated the preparation time at home.
I thought I would hate it, but it was really interesting and fun.
Learning outcomes
As formulated in Hypothesis 3, we expected team learning to have a positive eﬀect on aca-
demic learning outcomes, which is supported by the data. The t-test results for the Finan-
cial Accounting B scores show a signiﬁcantly higher mean (p = .032) for the students in the
team learning setting (mean = 19.05) than in the lecture-based setting (mean = 18.26; see
Table 5, Panel A).3 This diﬀerence was not found for the Financial Accounting A score
(p = .223).
Table 4. Choice satisfaction.
Frequency table N Min Max Mean
Std
Dev t*
p-
value
Measure 1 2 3 4 5
Panel A: Lecture-based learning
I would make the same choice
again for the tutorials**
9 14 12 38 50 123 1 5 3.86 1.27 7.5281 .000
the tutorials fulﬁlled my
expectations’**
3 11 29 55 21 119 1 5 3.67 0.958 7.6578 .000
I learned a great deal during the
tutorials**
7 24 26 60 4 121 1 5 3.25 1.002 2.7209 .007
I was present during the
tutorials***
23 15 18 15 53 124 1 5 3.48 1.575
I was present during the theory*** 1 2 7 13 101 124 1 5 4.7 0.721
Panel B: Team learning
I would make the same choice
again for the tutorials**
5 9 14 46 87 161 1 5 4.25 1.037 15.276 .000
the tutorials fulﬁlled my
expectations’**
1 8 32 79 40 160 1 5 3.93 0.84 14.020 .000
I learned a great deal during the
tutorials**
1 7 28 90 37 163 1 5 3.95 0.792 15.330 .000
I was present during the
tutorials***
2 2 8 20 131 163 1 5 4.69 0.731
I was present during the theory*** 3 4 3 21 132 163 1 5 4.69 0.79
Notes: Panel A – *Test value = 3 (2-tailed), Panel B – *Test value = 3.
**measured by a 5-point Likert Scale with 1 totally not agree, 3 neutral and 5 totally agree.
***measured by a 5-point Likert Scale with the following anchors: 1 = <25%, 2 = 25–49%, 3 = 50–74%, 4 = 75–89%, 5 =
90–100%.
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Table 5. Eﬀect on learning outcomes.
Panel A:-t-test on learning outcomes and ability measures
Lecture-based learning Team learning t-test
n Mean n Mean t-test p-value
Score for Financial Accounting B (score on 40) 2029 18.26 1256 19.05 -2.145 .032
Ability, measured as GPA1W (score on 500) 2029 274.55 1256 265.90 3.113 .002
Ability, measured as score for Financial Accounting A (score on 40) 2029 22.89 1256 22.50 1.219 .223
Panel B: ANCOVAs on learning outcomes (covariates Ability, Gender, Year)
Lecture-based learning Team learning ANCOVA
EM* EM* F-test p-value
Score for Financial Accounting B 18.07 19.36 24.236 .000
(covariates: GPA1W; year; gender)
Score for Financial Accounting B 18.06 19.38 30.334 .000
(covariates: Financial Accounting A; year; gender)
Note: *EM = estimated marginal means, i.e. the mean for each group, adjusted for all control variables in the model.
Panel C: t-tests and ANCOVAs on choice satisfaction
Covariate: GPA1W, gender Covariate: AccA, gender
Mean LBL Mean TL t-test p-value EM* LBL EM*TL F-test p-value EM* LBL EM* TL F-test p-value
I would make the same choice again for the tutorials** 3.86 4.25 −2.824 0.005 3.84 4.26 8.621 0.004 3.84 4.25 8.438 0.004
the tutorials fulﬁlled my expectations’** 3.67 3.93 −2.398 0.017 3.67 3.95 5.899 0.016 3.66 3.95 6.511 0.011
I learned a great deal during the tutorials** 3.25 3.95 −6.6 0.000 3.24 3.97 42.721 0.000 3.23 3.97 44.79 0.000
I was present during the tutorials 3.48 4.69 −8.658 0.000 3.5 4.73 74.125 0.000 3.49 4.73 76.49 0.000
I was present during the theory 4.7 4.69 0.16 0.873 4.72 4.68 0.244 0.622 4.73 4.67 0.31 0.578
Notes: *EM = estimated marginal mean, i.e. the mean for each group, adjusted for all control variables in the model.
LBL = lecture-based learning, TL = team learning
**Measured by a 5-point Likert Scale with 1 totally not agree, 3 neutral and 5 totally agree.
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In addition, the research design made it possible to compare pre-tests (ability) with post-
tests (learning outcomes) without inﬂuencing the subjects with interim test scores (e.g. mid-
term exams). The team learners scored signiﬁcantly lower for GPA1W than the lecture-based
learners did (t-test = 3.113, p = .002). However, the results in Table 5, Panel B, show that the
team learning students improved more compared to the lecture-based learners in this course.
The analysis of covariance (ANCOVA) of the learning path on the Financial Accounting B
score, with the covariates GPA1W, gender, and academic year, indeed shows a signiﬁcant
diﬀerence in learning paths (F = 24.236, p < .001), with team learners scoring higher (esti-
mated marginal mean = 19.36) than the lecture-based learners (estimated marginal mean
= 18.07). Similar results were found for the second operationalization of the ability
measure: the signiﬁcant diﬀerence in learning outcomes is still supported if we control for
gender, academic year, and ability, measured as the score on the Financial Accounting A
exam (estimated marginal mean = 18.06 for LBL and 19.38 for TL; F = 30.334; p < .001).
Figure 3 shows what happens when students are taught in their selected way of instruc-
tion (LBL n = 2.029; TL n = 1.256). Both groups have similar Financial Accounting A
scores; however, students taught by team learning ended up with higher scores for Finan-
cial Accounting B than students taught via lecture-based learning. We can therefore con-
clude that team learning is an eﬀective way to study accounting if the students select team
learning as their learning path.
Additional analysis on choice satisfaction
Table 4 shows that both groups were satisﬁed with their choice. To investigate whether one
of the two groups was more satisﬁed, we perform t-tests and ANCOVA’s on choice satis-
faction in additional analyses (see Table 5, Panel C). The team learning group agreed sig-
niﬁcantly more with the following statements: ‘I would select this learning path again’ (t-
test =−2.824, p = .005); ‘it fulﬁlled my expectations’ (t-test =−2.398, p = .017); ‘I learned a
great deal during the tutorials’ (t-test =−6.600, p < .001). In addition, we found a signiﬁ-
cant diﬀerence in self–reported attendance for the tutorials (t-test =−8.658, p < .001) but
no signiﬁcant diﬀerence in self–reported attendance for the theoretical sessions (t-test =
0.016, p = .873). Similar results were found when we performed an ANCOVA and
Figure 3. The eﬀect of learning path on Learning Outcomes.
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controlled for gender and both ability measures. To conclude, both groups were satisﬁed
with their selection of learning path, but students who selected team learning reported
higher choice satisfaction after having been taught in the selected format than students
who chose lecture-based learning.
Additional qualitative data on instructors’ perceptions
The students were satisﬁed with the choices they made, but what about the instructors?
How do they enjoy working in each of the two settings? The happiness of the teachers
in the lecture-based setting comes from the fact that they gain recognition as a good
teacher by making good explanations and making sure the students learn a great deal in
an eﬃcient manner, as stated by two lecture-based learning instructors:
I feel good in my class when students are following with interest. I like it when students laugh
at my humour and when I feel that they like me as a teacher.
The high attendance rate and positive feedback gives me satisfaction.
The instructors in the team sessions called the sessions intellectually challenging because
of the diﬃcult questions the students have. It keeps them on their toes and nurtures their
need for competence, since a teacher inherently desires feeling eﬀective in interacting with
students. A teacher who taught in both learning settings noted the following:
In the lecture-based group, you know exactly what you are going to say, which makes you, as
a teacher, more at ease. In the teams, however, more questions are asked on the spot. Person-
ally, as an inexperienced teacher, I found it more comfortable to be in front of the big group
[lecture based]. You are challenged with the teams, since the students ask speciﬁc questions
and you do not always expect these diﬃcult issues.
In addition, the relationships between the teachers and the students are diﬀerent. The
instructors in the teams reported high job satisfaction, because they had a great deal of
personal contact with the students and built a personal relationship with them, something
that is very unusual in a lecture-based setting with many hundreds of students.
Also, the feeling that you know your students personally – because in the teams you get to
know them all by name – is really satisfying for me. (TL teacher)
Students know you by name as well. Along the way, they experience that you, as a teacher, are
hoping the best for them and surely want them to succeed. (TL teacher)
I prefer team based because it gives me the opportunity to get to know my students better. I
can help them with their own mistakes and there is more personal interaction vis-à-vis
lecture based learning. It gives me more satisfaction because, at the end of the lesson, I
know that my students comprehend the subject matter. In lecture-based lessons, you
simply do not know if they understand it or not. (LBL and TL teacher)
Additionally, the fact that teachers learn from the students provides job satisfaction. As
mentioned, the questions and feedback students provide results in the continuous
improvement of the assignments, learning material, and teaching in general:
In the teams, students ask challenging questions all the time. By asking questions, students
challenge you to go back to the learning material. And, that way, you learn things you
never thought of before. So, it is inspiring to do. (LBL and TL teacher)
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Discussion and reﬂections
A quasi-experiment with a pre-test and a post-test was carried out with ﬁrst-year under-
graduate students. The students were provided a choice between team learning and
lecture-based learning for their tutorial sessions. Choice-based learning is more expensive
than a one size ﬁts all learning. However, if instructors are creative and open-minded there
might be several alternatives. By providing students such an option, a market-based sol-
ution is created where only students who believe in the added value of team learning
are attracted to this labour-intensive instruction method. We will now elaborate on the
cost eﬃciency of our model if no additional funding is earned.
First, on average, there are 650 ﬁrst year undergraduate students (including resit stu-
dents). Given the huge number of students and scarce resources, the university code pre-
scribes groups of approximately 80 students for tutorials. This would mean eight hours of
teaching for the teaching assistant. In the lecture-based learning, we allocate 150–200 stu-
dents to each lecture-based learning session, knowing that 10–20% of the students do not
show up. We believe that teaching a group of approximately 80–100 students or a group of
approximately 150 students is more or less the same for the students and the instructor.
Because both lecture-based groups (80 versus 150) are too large to create real interaction,
to pose speciﬁc questions or to have personal contact with the instructor.
In the traditional group, therefore, where no choice is provided, we need eight teaching
hours per week. If a choice between lecture- and team-based learning is provided, with two
lecture-based sessions (e.g. 2*200 students) and a maximum of eight team sessions (e.g.
8*36 students), this sums up to 10 tutorial sessions. Consequently compared to the tra-
ditional model, two additional hours of teaching are needed (i.e. 10 versus eight).
Without private funding, this will cost the university 25% more in teaching hours for
the tutorials. There is also an additional time cost for organizing the selection process
and for organizing the logistics (location and schedule). However, we still believe that
choice-approach is an eﬃcient way to improve learning. Because, if the students were
oﬀered a choice between team learning and lecture-based learning, 30–50% chose team
learning, while 70–50% selected the lecture-based approach. The investment must also
be seen in the light of the eﬀect of the learning path on student learning outcomes.
Team learning has a positive eﬀect on learning outcomes, so fewer students have to
take the course again.
Second, we found that team learning students outperform lecture-based learning stu-
dents, supporting H3. Given that team learning had a positive outcome in our setting,
one might ask whether team learning should be provided for all students. We believe
that providing students the choice between team learning and lecture-based learning is
a good way to start. We are not sure that the eﬀect of team learning on learning outcomes
would be the same if students were forced into the cooperative learning format. Some stu-
dents prefer smaller groups with personal contact with the teacher and like to cooperate
with peers (team learners), while others prefer working in an autonomous, free manner
and like to attend class passively, in a large group with no personal contact (lecture-
based learners). With two learning paths oﬀered, students can stipulate their own learning
styles and learn the way they like, which leads to a high choice satisfaction. Indeed, both
groups of students experienced high levels of choice satisfaction and reported that they
would make the same choice again, supporting H1.
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Third, it was surprising that more than 50% of the students (on average) preferred
lecture-based learning. The students were not eager to change learning methods, probably
because they became used to lecture-based tutorials at the university in the ﬁrst semester.
Moreover, some students were perhaps unwilling to give up their sense of freedom and
commit themselves to prepare the exercises before class. Again, surprisingly, compared
to the lecture-based learners, team learning students expressed a higher level of choice sat-
isfaction afterwards. This conﬁrms prior literature that stated that cooperative learning
could lead to higher student satisfaction (Norman, Rose, & Lehmann, 2004).
Fourth, this research adds to the motivational perspective (Slavin et al., 2003) on coop-
erative learning. Scholars of this view have stated that cooperative learning will only work
under the assumption that there are group rewards. However, no group rewards were
involved in our study. The only reward for participation in the team learning sessions
was the promise of proﬁcient preparation for the ﬁnal exam. The results show that coop-
erative learning has a positive eﬀect on academic learning outcomes without formal group
rewards. The team process in this study is entirely voluntary. Students opted for this learn-
ing method even though no bonus grade for participation was earned. Attendance and
preparation before class were expected and encouraged but were still completely
voluntary.
Fifth, the motivation of participants has been mentioned as one of the most serious pro-
blems in group work, that is, students being reluctant to fulﬁl assessment tasks and
uncommitted to the aims of the group (Davies, 2009). A free rider beneﬁts from coopera-
tive learning with little or no eﬀort expended. A free rider makes the choice not to con-
tribute while sharing in the rewards of cooperative learning. The term social loaﬁng is
used as a synonym and sometimes to mean ‘the tendency to exert less eﬀort when
working with others than when working alone’ (Wagner, 1995). Social loaﬁng happens
when each team member thinks that the other team members will fulﬁl a given part of
the teamwork. Social loaﬁng can lead to free riding. When capable students experience
the free riding of others, they reduce their input and eﬀort in the project in reaction
(the so-called sucker eﬀect). If the students consider free riding to be unjustiﬁable, they
will try to avoid being a sucker by reducing their own input to the task (Kerr, 1983).
One can question whether this reaction is embedded in human behaviour or cultivated
by the grading of the team product. Students have been known to say, ‘No more group
assignments – at least not until you ﬁgure out how to fairly grade each student’s individual
contributions’ (Glenn, 2009, p. 1). This is one of the reasons why the current study did not
grade the learning product, so there was nothing to gain for free riders.
Sixth, the group assignments (see Appendixes 1–3, Supplementary information) were
designed to develop critical thinking, promote discussion, and develop a deeper under-
standing of the course content. There were two or three assignments every week. Each
weekly assignment was developed so that there was a clear solution, indicating exact
(quantitative) answers to the questions posed. However, the assignments were not
graded and no deliverables were required of the team or the individual students. This natu-
rally had implications for the interactions and group discussions. Theoretically, the
amount of interactions can be more critical and more diverse when a solution is poorly
structured (Cohen, 1994) or when students have to submit a report. However, based on
the fact that the students in the study were freshmen and that participation was entirely
voluntary, a well-structured assignment with a clear-cut solution key was opted for.
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Finally, the approach described in this study did not require extensive preparation time
from the instructors, because the same exercises were used as those in the lecture-based
approach, which made it less risky to experiment with team learning in the ﬁrst place.
In the end, the eﬀort of team learning pays itself back, because the instructors reﬂect on
their own teaching and teaching material. As mentioned in Section 3.7, the types of prep-
aration for the classes diﬀered. For the lecture, the focus was on logical ﬂow and the step-
wise explanation of the key issues in a smoothly run PowerPoint presentation, providing
additional schemes and calculations on the blackboard. For the team learning, the empha-
sis during preparation was more on the content of the exercise, trying to determine its pit-
falls and alternative answers. During the tutorial, the teaching activities diﬀer as well. The
teachers in the team sessions should accept that they do not have full control of the class-
room. Experience has shown that going from one table to the next is enough to keep the
teams progressing in the right direction. It is not a good idea to sit down with a team,
because the instructor then loses the general overview and complicates the explanations.
The main aim is for the students to explain things to each other, but when hesitation
between, for example, two numbers (or journal entries) arises, the teacher only needs to
indicate the correct one. Hence, the focus is more on a coaching and motivating role
than on a teaching role. In addition, when explaining the solution, the instructor
should understand that she or he cannot address every detail.
What is the most comfortable setting for new teachers? Certainly, the lecture-based
setting, since the instructor can prepare almost everything beforehand, following a
certain logic. In the team setting, students ask all sorts of diﬀerent questions on the
content and expect the instructor to know the answers on all these issues. Furthermore,
the instructors should be able to easily switch between the diﬀerent roles within a session.
Limitations and future research
It is important to note that the current study has limitations. First, the study implemented
only two learning paths, lecture-based and team learning. It would be interesting and chal-
lenging to compare the selection and choice satisfaction of students if more learning paths
were oﬀered in a similar context. It would also be very interesting to investigate the diﬀer-
ences in satisfaction/learning outcomes between random assignment to treatment exper-
iment and choice-based learning. We wonder whether our results are transferrable to a
setting in which all students must participate in the team learning process or where the
instructor allocates the students one of the two conditions. Moreover, we also wonder
whether comparing team learning with lecture-based groups of 80 and lecture-based
groups of 150 students would yield the same results. We invite colleagues to study this
with us.
Second, this study was limited to ﬁrst-year undergraduate students at a single institution
where we experimented for several years with team learning in a large class. To enhance
insights into potential cultural diﬀerences, it would be interesting to investigate similar
learning path choices at other universities and in diﬀerent settings. In our setting, 99%
of the students were Dutch-speaking local students, resulting in a homogeneous sample
in terms of cultural diﬀerences. Although no rewards (or credits) were involved with
the teamwork, we wonder how the system would cope with students from diﬀerent cul-
tural backgrounds in which cheating is perhaps more socially accepted. It would also be
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interesting to investigate the eﬀect of the learning path on learning outcomes for a more
culturally diverse cohort of students. Therefore, we invite colleagues to oﬀer team learning
at their institutions as an alternative to lecture-based learning, to replicate and extend our
ﬁndings on student learning outcomes and choice satisfaction.
Third,4 the assignments had a clear solution key. The solution key was inherent to the
context of the study. We were working with ﬁrst-year undergraduate students in an
accounting principles course. In the ﬁrst year, students have to gather technical infor-
mation to gain insight into the local accounting rules. Based on the fact that these were
ﬁrst-year undergraduate students and that participation was completely voluntary, a
well-structured assignment with a clear-cut solution key was opted for. This can have
implications for the interactions and group discussions. In a master’s programme
course, such as in an audit course, there is no need for a clear solution key. We question
whether our results are generalizable to other populations and courses that do not use a
clear solution key. Further research on this topic is needed. Moreover, there was no
mid-term or formative assessment involved in the current setting. The learning outcomes
were only measured at the end of the semester. This makes the lecture-based group and the
team group comparable because they have for example the same preparation time, instruc-
tor time and learning material. However, one might wonder if a mid-term exam or a
graded assignment could bring about the improved learning outcomes similar to team
learning in the current setting of lecture-based learning. This may be considered as a
future avenue for research.
Fourth,5 one might wonder whether choice-based learning has a diﬀerential eﬀect on
interpersonal skills. In this study, the focus is on the implementation process of the two
learning paths and the eﬀect on learning outcomes and choice satisfaction. No diﬀerences
in interpersonal skills were investigated. The measurement of interpersonal skills, as a self-
reported measure, in a large sample is perhaps challenging. Perhaps observation in a small
sample is a better technique for investigating how students in a team learning (or lecture-
based) setting develop interpersonal skills. In sum, oﬀering a choice of the instruction
method provides challenging avenues for future research.
Fifth, to enrich the results of team learning on the learning outcomes, we believe that
this is the ﬁrst study that adds information on choice satisfaction and perception of the
instructors. Unfortunately, these variables are only measured for one particular year:
namely 2015–2016 (we refer to Figure 1). One might wonder if the data of 2015–2016
can be generalized to other choices in diﬀerent academic years. Future research concerning
choice satisfaction and perception of the instructors over the years would be interesting.
Conclusion
This paper was intended to investigate a choice-based approach in university teaching that
has been successfully utilized over the last eight years at our university. In particular, we
described the choice-based learning approach for one course where students can choose
between tutorials in either a lecture or a team setting. By providing students a choice,
worthwhile beneﬁts can be realized for both students and instructors. This is especially
crucial in light of promoting student engagement in learning activities. The characteristics
of both learning paths are provided, as well as a detailed description of the implementation
process, to encourage and inspire other instructors to consider introducing this method
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into their own learning context. We found team learning to have a positive eﬀect on aca-
demic learning outcomes, but only for those students who selected team learning as their
preferred method. We also found that, if students are faced with the choice, the majority
selects lecture-based learning. Additionally, we determined that both student groups were
satisﬁed with their selected learning paths but selected them for speciﬁc reasons. Finally,
we found that choice-based learning provides job satisfaction for the instructors of both
learning paths.
Notes
1. In Belgium, teaching assistants are part of the university faculty and must have at least a
master’s degree (called a postgraduate degree in Australia) in business economics or a
similar program. They must excel in the subject area they are teaching and have ﬁxed
contracts.
2. The interviewed instructors did not intervene with this research paper and the authors were
not interviewed as an instructor.
3. The number of observations in Table 5 drops compared to Table 3 because not all students
participated in the ﬁnal exam of Financial Accounting B and/or Financial Accounting A.
4. We thank the two anonymous reviewers for suggesting this idea.
5. We thank the two anonymous reviewers for suggesting this idea.
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